ABSTRACT A pressurized cylindrical shell containing a longitudinal crack is considered. It is assumed that the material has a special orthotropy, namely that the shear modulus of the sheet may be evaluated from the measured Young's moduli and the Poisson's ratios rather than being an independent material constant. Two examples, one for a mildly orthotropic (titanium) and the other for a strongly orthotropic (graphite) material approximately satisfying the condition of special orthotropy are given. The results show that the stress intensity factors are rather strongly dependent on the degree of orthotropy.
Some remarks on the formulation of the problem
A detailed treatment of the linear bending theory ofanisotropic shallow shells may be found in [-1-3] . Assuming that through a proper superposition the problem has been reduced to a perturbation problem with the crack surface tractions as the only external loads, in an eight order theory the differential equations for an orthotropic shallow cylindrical shell may be expressed as where a, R, h are the dimensions of the crack and the shell (see the insert in Figure 1 ),
F is a stress function and w is the displacement component normal to the surface. The operators V~ and V~ are defined by
The notation for the orthotropic elastic constants are defined by the following stress strain relations:
, --=--, Vx v2 Dl=Elh3/[12(l_vxV2)] '
(4.a-e)
where xa and x2 are the principal directions of orthotropy and are taken respectively along the axial and circumferential directions. The stress and moment resultants are related to F and w 370
F. Erdooan, M. Ratwani, U. Yiiceoglu through the usual expressions (see [3] or [4]).
In solving the problem, for example by expressing F and w in terms of appropriate Fourier integrals, (1) may be reduced to a system of two fourth order ordinary differential equations. The characteristic function of this system will then be an 8th degree polynomial the coefficients of which will be functions of the transform variable. For the problem to be analytically tractable it is essential that the roots of the characteristic equation be obtainable in closed form. Apparently, for the anisotropic shells in general and for the orthotropic shells in particular this is not possible. In order to express the roots in closed form the operators V~ and V~ must be properly factorized. From (3) it is clear that these operators can indeed be factorized and may be expressed in the following form ( ~2 02 ~2
( 5) provided the elastic constants satisfy the following conditions:
By direct substitution it may easily be shown that the conditions (6) are satisfied if
Considering also the relation (4.d), this means that the sheet material has only three independent constants. Such a material is said to be specially orthotropic. The results given in this note will then be valid only for those materials in which the measured value of Gx2 and that calculated from (7) in terms of measured Ei and vi, (i= 1, 2) are in reasonably good agreement.
Changing the variables once more as 
With (9), (1) becomes identical to the differential equations for isotropic shells in which D = Eh a / [12 (1 -v2) ] and E are replaced by D x and E2, respectively. The problem may then be solved by following, for example, the same procedure as that described in [4] or [5] and will not be repeated here.
Stress state around the crack tip and stress intensity factors
Following very closely the technique described in [4] , for a pressurized shell the membrane and bending components of the stresses in the close neighborhood of the crack tip may be obtained as 
